Abstract. 4 We use a continuous 30 day incoherent scatter radar experiment at Mill- 
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and issues related to thermospheric solar preconditioning or so-called "memory" [Rish- temperature from the detected plasma temperature.
164
There are two main assumptions involved in the somewhat simplified energy equation 165 method used in this study. First, frictional heating is ignored. In cases where frictional 166 heating is large enough, Litvin et al. [2000] shows that neutral temperature may be under-167 estimated. Since we have selected data for relatively quiet magnetic activity as mentioned 168 earlier, we do not expect our results to be significantly affected by frictional heating. Sec-
169
ond, thermal conduction is ignored, and it is known that thermal conduction may become showing the monthly average and standard deviation for each hourly bin along with cor-
183
responding NRL-MSIS model averages. The percentage variability, defined as standard 184 deviation over the monthly average, is shown at the bottom of each panel.
185
T ex maximizes in the afternoon between 1500-1600 LT, delayed by 3-4 hours from 186 local noon (maximum solar zenith angle), and minimizes at 0600 LT before local sunrise.
187
The further analysis of T b and 1/s is beyond the scope of this paper which has a focus on T ex .
201
We will first address variations at individual local times in Section 3, then in Section 4,
202
we will discuss tidal components derived from the same dataset shown in Figure 1 . 
209
In this section, we discuss the correlation between T ex and the solar flux. F107 is a 210 daily index for the solar radio flux at a wavelength of 10.7 cm and is widely used as a between T ex and each band of EUV flux observations obtained at the nearest UT time.
267
Then for each band we determine p m , the maximum correlation among these 24 possible 33.5 nm is ∼10%, and at 36.8 nm ∼4%. We note that even though the FUV fluxes at 315 121.5 nm and 133.5 nm are larger by a factor of several than flux at 27-34 nm, these FUV 316 bands' effects on T ex are much smaller, because at these wavelengths the primary neutral hourly ones, p a (t). In Figure 5 , we plot in the upper panel p m (t) (circles) and p a (t) (dots) Figure 5 337 as a function of lag time t, ranging between -110 ∼ 0 hours. We see that the maximum 338 correlation p m (t) increases from 0.72 at t ∼ 0 to 0.85 at t ∼ -32-66 hours, then decreases at longer time delays. This same trend can be found for p a (t), with highest correlation at 340 a delay time of 1.33-2.75 days (32-66 hours).
341
The lag time of T ex response to EUV flux is local time-dependent. p m (t) and p a (t) 
348
For each UT time bin, the lag time with maximum correlation can be determined using 
353
The fact that T ex responds to the 27-34 nm flux more slowly in the afternoon than though not producing severe thermospheric/ionospheric variations, magnetic activity at 385 weak to medium level exists much more often than these episodic but dramatic magnetic 386 events, and therefore it provides an important source of upper atmospheric variability,
387
with effects visible in our analysis. In general, T ex tends to increase as ap increases or
388
Dst drops, as shown in Figure 2 . However, correlation between T ex and ap is for the most 389 part lower than that between T ex and Dst. T ex and Dst correlation is slightly lower dur- 1530 LT and 0600 LT, where T ex is calculated as the residual of removing EUV effects, Millstone Hill , T i responses were found [Zhang and Holt, 2008] to be delayed by 6-9 h and FUV bands. As a result of using the weighted contributions from different days, the 480 correlation between E w and daily mean T ex (squares in Figure 7 ) is normally higher than 481 using the solar flux from an individual day. 
T ex daily mean
The observed T ex daily mean peaks at day 288 then drops to a minimum 8 days later 
T ex diurnal amplitude
We apply the same analysis technique as in the previous section for the T ex daily mean 
520
The observed variability in T ex diurnal amplitude is 12% (Figure 9 ). The EUV-based 521 empirical model generated variability is 9% and the Dst generated variability is 6%. 
547
To examine this type of day-to-day variability using our 30-day observations, we consider is on the amplitudes in diurnal and semidiurnal tides with a 2-day lag. 
Summary and conclusion
We have quantified thermospheric temperature variability in response to solar and ge-572 omagnetic effects using a 30-day ISR observation at Millstone Hill during October 2002.
573
We analyzed exospheric temperature T ex , derived from the radar observation, to examine 574 day-to-day variability at fixed local times and also in the temperature daily mean and 575 the two tidal components (diurnal and semidiurnal amplitudes). The driving factors con- time delay of thermospheric solar preconditioning response (thermospheric "memory").
581
Our main findings can be summarized as follows:
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(1) During the day, correlation between T ex and EUV flux (except for at the 0.1-7 nm 583 band) is much higher than that between T ex and F107. We conclude that EUV data,
584
as compared to daily F107, is essential to a quantitative understanding of thermospheric 585 temperature T ex day-to-day variability.
586
(2) There is a ∼20-60 hour delay in T ex response to solar EUV flux. The delay time is 587 shorter in the morning when solar heating changes most rapidly in the upper atmosphere,
588
and longer in the afternoon and at night.
589
(3) T ex is most sensitive to the EUV flux at wavelengths of 27-34 nm and 30.4 nm.
590
The short-term variability in T ex , however, is better correlated with that in wavelengths Correlation between T ex and Dst at 1530 LT and 0600 LT, where T ex is computed as the residual T ex after removing EUV effects. The residual is defined as 
